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_chemical_name_common             ? 
_chemical_melting_point           ? 
_chemical_formula_moiety
 'C11 H18 O2 S2' 
_chemical_formula_sum 
 'C11 H18 O2 S2' 








 'C'  'C'   0.0033   0.0016 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'H'  'H'   0.0000   0.0000 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'O'  'O'   0.0106   0.0060 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'S'  'S'   0.1246   0.1234 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 
_symmetry_cell_setting            Orthorhombic 




 'x, y, z' 
 'x+1/2, -y+1/2, -z' 
 '-x, y+1/2, -z+1/2' 
 '-x+1/2, -y, z+1/2' 
 '-x, -y, -z' 
 '-x-1/2, y-1/2, z' 
 'x, -y-1/2, z-1/2' 
 'x-1/2, y, -z-1/2' 
 
_cell_length_a                    7.6871(3) 
_cell_length_b                    16.3111(6) 
_cell_length_c                    18.5766(9) 
_cell_angle_alpha                 90.00 
_cell_angle_beta                  90.00 
_cell_angle_gamma                 90.00 
_cell_volume                      2329.23(17) 
_cell_formula_units_Z             8 
_cell_measurement_temperature     180(2) 
_cell_measurement_reflns_used     32872
_cell_measurement_theta_min       1.02 
_cell_measurement_theta_max       25.03 
 _exptl_crystal_description        ? 
_exptl_crystal_colour             colourless 
_exptl_crystal_size_max           0.35 
_exptl_crystal_size_mid           0.12 
_exptl_crystal_size_min           0.12 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     1.405 
_exptl_crystal_density_method     'not measured' 
_exptl_crystal_F_000              1056 






multi-scan from symmetry-related measurements 





 Oxygen atom O2 disordered over two sites (one axial, one
 equatorial): this is a co-crystal!  (JED)
; 
 
_diffrn_ambient_temperature       180(2) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source          'fine-focus sealed tube'
_diffrn_measurement_device_type   'Nonius Kappa CCD'
_diffrn_measurement_method        'Thin slice \w and \f scans'
_diffrn_reflns_number             12895 
_diffrn_reflns_av_R_equivalents   0.0537 
_diffrn_reflns_av_sigmaI/netI     0.0362 
_diffrn_reflns_limit_h_min        -9 
_diffrn_reflns_limit_h_max        9 
_diffrn_reflns_limit_k_min        -15 
_diffrn_reflns_limit_k_max        19 
_diffrn_reflns_limit_l_min        -22 
_diffrn_reflns_limit_l_max        22 
_diffrn_reflns_theta_min          3.66 
_diffrn_reflns_theta_max          25.02 
_reflns_number_total              2048 
_reflns_number_gt                 1629 
_reflns_threshold_expression      >2sigma(I) 
 
_computing_data_collection        'Collect (Nonius B.V. 1998)'
_computing_cell_refinement        'HKL Scalepack (Otwinowski & Minor 1997)' 
_computing_data_reduction
;
 HKL Denzo and Scalepack (Otwinowski & Minor 1997)
;
_computing_structure_solution     'SIR-92 (Altomare et al. 1994)'
_computing_structure_refinement   'SHELXL-97 (Sheldrick 1997)' 




 Refinement of F^2^ against ALL reflections.  The weighted R-factor wR and 
 goodness of fit S are based on F^2^, conventional R-factors R are based 
 on F, with F set to zero for negative F^2^. The threshold expression of 
 F^2^ > 2sigma(F^2^) is used only for calculating R-factors(gt) etc. and is 
 not relevant to the choice of reflections for refinement.  R-factors based 
 on F^2^ are statistically about twice as large as those based on F, and R- 
 factors based on ALL data will be even larger. 
; 
 
_refine_ls_structure_factor_coef  Fsqd  
_refine_ls_matrix_type            full 
_refine_ls_weighting_scheme       calc  
_refine_ls_weighting_details 
 'calc w=1/[\s^2^(Fo^2^)+(0.0405P)^2^+3.1750P] where P=(Fo^2^+2Fc^2^)/3' 
_atom_sites_solution_primary      direct 
_atom_sites_solution_secondary    difmap 
_atom_sites_solution_hydrogens    geom 
_refine_ls_hydrogen_treatment     mixed 
_refine_ls_extinction_method      none 
_refine_ls_extinction_coef        ? 
_refine_ls_number_reflns          2048 
_refine_ls_number_parameters      138 
_refine_ls_number_restraints      1 
_refine_ls_R_factor_all           0.0616 
_refine_ls_R_factor_gt            0.0446 
_refine_ls_wR_factor_ref          0.1069 
_refine_ls_wR_factor_gt           0.0988 
_refine_ls_goodness_of_fit_ref    1.054 
_refine_ls_restrained_S_all       1.058 
_refine_ls_shift/su_max           0.009 
















S1 S 0.47859(10) 0.17681(4) 0.05049(4) 0.0341(2) Uani 1 1 d . . . 
S2 S 0.39351(10) 0.21568(4) 0.20186(4) 0.0313(2) Uani 1 1 d . . . 
O1 O 0.1337(3) 0.00573(11) 0.08180(10) 0.0323(5) Uani 1 1 d . . . 
C1 C 0.0976(4) 0.08694(17) 0.05432(17) 0.0383(8) Uani 0.70 1 d P A 1 
H1A H 0.1671 0.0950 0.0094 0.046 Uiso 0.70 1 calc PR A 1 
O2 O -0.0684(4) 0.09282(17) 0.03761(15) 0.0362(6) Uiso 0.70 1 d PD A 1 
H2 H -0.112(5) 0.066(2) 0.0772(16) 0.043 Uiso 0.70 1 d PD B 1 
C1' C 0.0976(4) 0.08694(17) 0.05432(17) 0.0383(8) Uani 0.30 1 d P A 2 
H1'A H -0.0322 0.0898 0.0566 0.046 Uiso 0.30 1 calc PR A 2 
O2' O 0.1270(9) 0.0967(4) -0.0101(4) 0.0362(6) Uiso 0.30 1 d P A 2 
H2' H 0.0568 0.0686 -0.0344 0.043 Uiso 0.30 1 calc PR A 2 
C2 C 0.1527(4) 0.15105(16) 0.10801(15) 0.0311(7) Uani 1 1 d . . . 
H2A H 0.0824 0.1450 0.1524 0.037 Uiso 1 1 calc R A 1 
H2B H 0.1296 0.2062 0.0878 0.037 Uiso 1 1 calc R A 1 
C3 C 0.3461(4) 0.14407(16) 0.12712(14) 0.0266(6) Uani 1 1 d . A . 
C4 C 0.3840(4) 0.05520(15) 0.15158(14) 0.0251(6) Uani 1 1 d . . . 
H4A H 0.3174 0.0456 0.1971 0.030 Uiso 1 1 calc R A . 
C5 C 0.5744(4) 0.03622(16) 0.16734(16) 0.0305(7) Uani 1 1 d . A . 
H5A H 0.6186 0.0751 0.2040 0.037 Uiso 1 1 calc R . . 
H5B H 0.6437 0.0437 0.1229 0.037 Uiso 1 1 calc R . . 
C6 C 0.5969(4) -0.05156(16) 0.19468(15) 0.0338(7) Uani 1 1 d . . . 
H6A H 0.7219 -0.0627 0.2030 0.041 Uiso 1 1 calc R A . 
H6B H 0.5353 -0.0579 0.2412 0.041 Uiso 1 1 calc R . . 
C7 C 0.5254(4) -0.11298(17) 0.14081(16) 0.0338(7) Uani 1 1 d . A . 
H7A H 0.5324 -0.1688 0.1615 0.041 Uiso 1 1 calc R . . 
H7B H 0.5974 -0.1118 0.0966 0.041 Uiso 1 1 calc R . . 
C8 C 0.3375(4) -0.09394(15) 0.12145(15) 0.0292(6) Uani 1 1 d . . . 
H8A H 0.2984 -0.1319 0.0831 0.035 Uiso 1 1 calc R A . 
H8B H 0.2629 -0.1029 0.1642 0.035 Uiso 1 1 calc R . . 
C9 C 0.3168(4) -0.00615(15) 0.09573(14) 0.0263(6) Uani 1 1 d . A . 
H9A H 0.3830 0.0012 0.0499 0.032 Uiso 1 1 calc R . . 
C10 C 0.6468(4) 0.22704(17) 0.10168(16) 0.0350(7) Uani 1 1 d . . . 
H10A H 0.7245 0.1858 0.1239 0.042 Uiso 1 1 calc R . . 
H10B H 0.7173 0.2627 0.0699 0.042 Uiso 1 1 calc R . . 
C11 C 0.5593(4) 0.27766(16) 0.15920(16) 0.0330(7) Uani 1 1 d . . . 
H11A H 0.5060 0.3271 0.1375 0.040 Uiso 1 1 calc R . . 










S1 0.0470(5) 0.0307(4) 0.0245(4) 0.0007(3) 0.0040(3) -0.0076(3) 
S2 0.0398(5) 0.0261(4) 0.0280(4) -0.0055(3) 0.0021(3) -0.0031(3) 
O1 0.0381(12) 0.0214(10) 0.0375(12) -0.0024(8) -0.0107(9) -0.0007(8) 
C1 0.0470(19) 0.0273(15) 0.0406(19) -0.0025(12) -0.0164(15) 0.0059(13) 
C1' 0.0470(19) 0.0273(15) 0.0406(19) -0.0025(12) -0.0164(15) 0.0059(13) 
C2 0.0356(17) 0.0225(14) 0.0353(16) -0.0009(11) -0.0047(13) 0.0016(12) 
C3 0.0332(16) 0.0232(14) 0.0233(14) -0.0031(11) -0.0003(12) -0.0022(12) 
C4 0.0303(16) 0.0217(13) 0.0232(14) -0.0003(10) 0.0018(12) 0.0005(11) 
C5 0.0334(17) 0.0279(14) 0.0302(15) -0.0032(11) -0.0051(13) 0.0003(12) 
C6 0.0364(17) 0.0311(15) 0.0339(16) -0.0016(12) -0.0041(14) 0.0059(13) 
C7 0.0407(18) 0.0234(14) 0.0373(17) -0.0002(11) -0.0020(14) 0.0055(12) 
C8 0.0380(17) 0.0201(14) 0.0296(15) -0.0022(11) 0.0002(13) -0.0011(12) 
C9 0.0299(16) 0.0230(14) 0.0259(15) -0.0004(10) -0.0012(12) -0.0014(11) 
C10 0.0368(18) 0.0290(16) 0.0391(17) 0.0007(12) 0.0049(14) -0.0059(13) 




 All esds (except the esd in the dihedral angle between two l.s. planes) 
 are estimated using the full covariance matrix.  The cell esds are taken 
 into account individually in the estimation of esds in distances, angles 
 and torsion angles; correlations between esds in cell parameters are only 
 used when they are defined by crystal symmetry.  An approximate (isotropic) 









S1 C10 1.802(3) . ? 
S1 C3 1.830(3) . ? 
S2 C11 1.809(3) . ? 
S2 C3 1.851(3) . ? 
O1 C9 1.444(3) . ? 
O1 C1 1.446(3) . ? 
C1 O2 1.317(4) . ? 
C1 C2 1.506(4) . ? 
C1 H1A 1.0000 . ? 
O2 H2 0.921(19) . ? 
O2' H2' 0.8400 . ? 
C2 C3 1.533(4) . ? 
C2 H2A 0.9900 . ? 
C2 H2B 0.9900 . ? 
C3 C4 1.547(4) . ? 
C4 C5 1.524(4) . ? 
C4 C9 1.531(3) . ? 
C4 H4A 1.0000 . ? 
C5 C6 1.529(4) . ? 
C5 H5A 0.9900 . ? 
C5 H5B 0.9900 . ? 
C6 C7 1.519(4) . ? 
C6 H6A 0.9900 . ? 
C6 H6B 0.9900 . ? 
C7 C8 1.520(4) . ? 
C7 H7A 0.9900 . ? 
C7 H7B 0.9900 . ? 
C8 C9 1.518(4) . ? 
C8 H8A 0.9900 . ? 
C8 H8B 0.9900 . ? 
C9 H9A 1.0000 . ? 
C10 C11 1.509(4) . ? 
C10 H10A 0.9900 . ? 
C10 H10B 0.9900 . ? 
C11 H11A 0.9900 . ? 










C10 S1 C3 96.98(13) . . ? 
C11 S2 C3 99.38(13) . . ? 
C9 O1 C1 111.9(2) . . ? 
O2 C1 O1 109.6(3) . . ? 
O2 C1 C2 112.2(3) . . ? 
O1 C1 C2 110.4(2) . . ? 
O2 C1 H1A 108.2 . . ? 
O1 C1 H1A 108.2 . . ? 
C2 C1 H1A 108.2 . . ? 
C1 O2 H2 97(3) . . ? 
C1 C2 C3 112.0(2) . . ? 
C1 C2 H2A 109.2 . . ? 
C3 C2 H2A 109.2 . . ? 
C1 C2 H2B 109.2 . . ? 
C3 C2 H2B 109.2 . . ? 
H2A C2 H2B 107.9 . . ? 
C2 C3 C4 108.7(2) . . ? 
C2 C3 S1 109.75(19) . . ? 
C4 C3 S1 113.39(19) . . ? 
C2 C3 S2 108.55(18) . . ? 
C4 C3 S2 109.51(17) . . ? 
S1 C3 S2 106.84(13) . . ? 
C5 C4 C9 108.8(2) . . ? 
C5 C4 C3 115.3(2) . . ? 
C9 C4 C3 110.5(2) . . ? 
C5 C4 H4A 107.3 . . ? 
C9 C4 H4A 107.3 . . ? 
C3 C4 H4A 107.3 . . ? 
C4 C5 C6 111.3(2) . . ? 
C4 C5 H5A 109.4 . . ? 
C6 C5 H5A 109.4 . . ? 
C4 C5 H5B 109.4 . . ? 
C6 C5 H5B 109.4 . . ? 
H5A C5 H5B 108.0 . . ? 
C7 C6 C5 111.0(2) . . ? 
C7 C6 H6A 109.4 . . ? 
C5 C6 H6A 109.4 . . ? 
C7 C6 H6B 109.4 . . ? 
C5 C6 H6B 109.4 . . ? 
H6A C6 H6B 108.0 . . ? 
C6 C7 C8 111.4(2) . . ? 
C6 C7 H7A 109.3 . . ? 
C8 C7 H7A 109.3 . . ? 
C6 C7 H7B 109.3 . . ? 
C8 C7 H7B 109.3 . . ? 
H7A C7 H7B 108.0 . . ? 
C9 C8 C7 111.5(2) . . ? 
C9 C8 H8A 109.3 . . ? 
C7 C8 H8A 109.3 . . ? 
C9 C8 H8B 109.3 . . ? 
C7 C8 H8B 109.3 . . ? 
H8A C8 H8B 108.0 . . ? 
O1 C9 C8 106.6(2) . . ? 
O1 C9 C4 111.3(2) . . ? 
C8 C9 C4 111.6(2) . . ? 
O1 C9 H9A 109.1 . . ? 
C8 C9 H9A 109.1 . . ? 
C4 C9 H9A 109.1 . . ? 
C11 C10 S1 107.6(2) . . ? 
C11 C10 H10A 110.2 . . ? 
S1 C10 H10A 110.2 . . ? 
C11 C10 H10B 110.2 . . ? 
S1 C10 H10B 110.2 . . ? 
H10A C10 H10B 108.5 . . ? 
C10 C11 S2 108.56(18) . . ? 
C10 C11 H11A 110.0 . . ? 
S2 C11 H11A 110.0 . . ? 
C10 C11 H11B 110.0 . . ? 
S2 C11 H11B 110.0 . . ? 













C9 O1 C1 O2 175.5(2) . . . . ? 
C9 O1 C1 C2 -60.4(3) . . . . ? 
O2 C1 C2 C3 -179.9(3) . . . . ? 
O1 C1 C2 C3 57.5(3) . . . . ? 
C1 C2 C3 C4 -53.4(3) . . . . ? 
C1 C2 C3 S1 71.1(3) . . . . ? 
C1 C2 C3 S2 -172.5(2) . . . . ? 
C10 S1 C3 C2 142.72(19) . . . . ? 
C10 S1 C3 C4 -95.5(2) . . . . ? 
C10 S1 C3 S2 25.22(16) . . . . ? 
C11 S2 C3 C2 -121.47(19) . . . . ? 
C11 S2 C3 C4 120.0(2) . . . . ? 
C11 S2 C3 S1 -3.17(17) . . . . ? 
C2 C3 C4 C5 175.7(2) . . . . ? 
S1 C3 C4 C5 53.3(3) . . . . ? 
S2 C3 C4 C5 -65.9(3) . . . . ? 
C2 C3 C4 C9 51.9(3) . . . . ? 
S1 C3 C4 C9 -70.5(3) . . . . ? 
S2 C3 C4 C9 170.30(18) . . . . ? 
C9 C4 C5 C6 -58.2(3) . . . . ? 
C3 C4 C5 C6 177.1(2) . . . . ? 
C4 C5 C6 C7 57.3(3) . . . . ? 
C5 C6 C7 C8 -54.3(3) . . . . ? 
C6 C7 C8 C9 53.9(3) . . . . ? 
C1 O1 C9 C8 -178.0(2) . . . . ? 
C1 O1 C9 C4 60.2(3) . . . . ? 
C7 C8 C9 O1 -177.8(2) . . . . ? 
C7 C8 C9 C4 -56.1(3) . . . . ? 
C5 C4 C9 O1 176.6(2) . . . . ? 
C3 C4 C9 O1 -55.9(3) . . . . ? 
C5 C4 C9 C8 57.7(3) . . . . ? 
C3 C4 C9 C8 -174.8(2) . . . . ? 
C3 S1 C10 C11 -44.4(2) . . . . ? 
S1 C10 C11 S2 46.3(2) . . . . ? 
C3 S2 C11 C10 -26.0(2) . . . . ? 
 
_diffrn_measured_fraction_theta_max    0.997 
_diffrn_reflns_theta_full              25.02 
_diffrn_measured_fraction_theta_full   0.997 
_refine_diff_density_max    0.499 
_refine_diff_density_min   -0.360 
_refine_diff_density_rms    0.066 
